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AREA-WIDE SHELTER SYSTEMS
By Richard |. Condit
Stanford Research Institute

December 1965
OCD Work Unit 1631A

SUMMARY OF FINAL REPORT (Detachable)

Many rcports of previous research describe particular aspects of
civil defense, such as identifying fallout protection in existing
buildings, designing new blast shelters, providing warning, insuring
emcrgency communications, etc.-~detailed considerations of restricted
subject areas, Th.s report is broader in nature, combines such partic-
ularized results, znd shows how the people of a region may make inte-
grated arrangements for community protection--how they may develop
area-wide shelter systems, It describes the general principles of
community-wide protection, while applying them specifically to the
City of San Jose, California,

Based on the wknowledge of what it takes to provide various degrees
of protection from the effects of nearby and distant nuclear explosions,
the planning of area-wide shelter systems starts with an inventory of
the existing community resources of possible value for protection. In
San Jose, this includes the results of the National Fallout Shelter
Survey, improving those spaces with additional veatilation, and up-
grading them against blast and fire; home basements; special facilities;
covered storm drains; and the protection potential of creeks and standing
water, To these are added the possibilities for new construction,
stretching from emergency trcnches and fox holes to carefully prepared
blast and fallout shelters,

While the nature of the protective shelters to be utilized neces-
sarily varies with the weapons effects to be resisted, in important
cases the location of those shelters is also critical. In particular,
it is highly advantageous to have protection against direct effects
(e.g. blast and fire) located in the interiors of large open incombus-
tible areas within the community--public school grounds, parks, and
the like--to minimize difficulties from blast, fire, fumes, and debris.
On the other hand, wherc radioactive fallout is the only threat, shel-
ters are indifferent to location, Other things being equal, fallout
shelters can equally well be located anyplace, in regions where blast
and fire from nuclear explosions are not anticipated. In San Jose, it
is shcwn that existing public school grounds and parks are sufficiently
large and suitably located (i.e. closely coupled) for the existing
population so that civil defense facilities erected thereon can be
quickly loaded in an emergency.
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Because of blast and fire effects, planning protection from the
direct effects of nuclear explosions calls for special concern for
those parts of the community of appreciable extent which are more
built up than typical light-residenttal areas. (No such distinction
1s necessary for fallout protection,) In San Juse the heavicr-than-
light-residential construction of concern is all downtown., This region
must be evaluated (1) for areas susceptible to a fire storn and (2) fur
areas from which fire escape may be difficult or tmpossible post attack.
The probable occurrence of either of these creates additional constraints
on protection procedures and confidence. Both are found in San Jose.

Eight area-wide shelter systems are worked out and presented for
San Jose--four for protection against dire-t eifects and fallout, and
four for protection against radioactive fallout only, Both sets of
four attempt to span the range of possibilities from doing the best
you can with what you have, to building a new system to fit the nceds,
Accompanying procedures for increasing emergency-readiness in case of
a warning rise in international tensions are also indicated.

The effects of each plan are evaluated quantitatively in terms of
the minimum time required to shelter the population, and the maximum
protection provided when sheltered, Qualitative remarks are made con-
cerning the living conditions of each arrangement of shelters, Since
the identified shelter in San Jose is grossly inadequate for either
fallout or direct-effects protection of the population as a whole, the
more rudimentary area-wide shelter systems (i,e. those having no large
component of new shelter construction) necessarily employ reduced
space allocation, inferior protection factors and habitability, and
last-minute augmentations of existing spaces by the expedient construc-
tion of covered trenches in large open arcas within the community, 7Tt
is shown that considerable passive protection from nuclear attack can
be obtained one way or another with area-wide shelter systems in San Jose.
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I INTRODUCTION

Background
This is the final report for the Office of Civil Defense (OCD) resulting from

the Stanford Research Institute (SRI) study of area-wide shelter systems, Various
background reports for the present work have been furnished previously to OCD,

General guidelines for this study were provided by the fcllowing:

Scope of Work*

To properly plan solutions of the many problems arising
in determining the total requirements for shelter in an area-
wide complex, it is required that data on the contributing
systems and factors be developed. With the concurrence of the
Government an area such as a metropolitan area, bedroom com-~
muni ty, industrial complex, college or commercial city, or
i major segment cf these shall be chosen, Recognition shall be
| given to any such community for which partial data on major
f elements contributing to the design of an area-wide shelter
‘ system exist, Analyses shall be made of the interlocking re-

quirements for functions such as warning, transportation, com-
munication, fire fighting, rescue, and decontamination as they
influence the characteristics of a complete community shelter
system, Consideration shall be given the legal, fiscal,
supply, economic, and organization problems for which solutions
must be obtained in the system analysis, The extent of a

study of unique situations demanding detailed study of a par-
ticular facet of the shelter plan for a community shall be
determined in coordination with the Government, with considera-
tion for its potential contribution to the overall shelter
system for the area,

Many of these requirements have been the subject of previous reports,

* Taken from the research contract between OCD and SRI.
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The particular area chosen "with the concurrence of the Government' to apply
the cnncepts generated by this research was the City of San Jose, California. 1t
was recommended for this application because nof its involvement in the large scale

oCD "Five-City Study."

Intent of this Report

Our basic aim is to show how people can be protected from nuclear attack with
area-wide shelter systems in San Jose, California, under various circumstances,
Additionally we would indicatc wherever these results appear to be useful for pro-
tection elsewhere,

Our basic procedure has been to first analyze the problems of creating area-
wide shelter systems from a conceptual point of view (as reported in previous re-
ports)., As a second step, these concepts were applizd to the particulﬁr community
of San Jose, Third, that very application sometimes made us realize that other
principles of protection, previously overlooked, were needed. Fourth, came the
attempt to determine the new missing concepts and their proper interrelation with
those already evident, The new integrated “otal understanding was then applied to
San Jose as a fifth step, etc. Thus concepts preceded apblications which stimulated
further concepts requiring additional applications begetting still other ideas, and
so on, The procedure has been regenerative. |

So this volume goes beyond the simple application of previous concepts, For
that application gave rise to other concepts--as did later applications, Thus we
must of necessity speak here of concepts newly generated as well as concepts pre-
viously reported., Concepts and applications will be the two sides of our coin.

Describing various systems of protection apbropriate for San Jose, California,
is our primary intention. However, we would make the utility of those results as
widespread as possible, So while speaking of protective systems for a particular
place, we also watch for those features having a more general value for protection.
We will be dealing in specifics, some of which deserve general application, We
would not lose the forest in the trees; we would not miss the trees in the forest,

We would give proper due to both specifics and generalizations,
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We Are Plannigg Protection

Much of the current research in the Five-City Study aims at assessment--prefer-
ably detaiied accurate assessment by acknowledged experts of nuclear weapon effects,
To allow tangible consistent results to be obtained, a particular "standard"
national attack has been formulated by OCD for use as the first attack to be evaluated
in the five cities, We will certainly consider the impact on San Jose of the first
official Five-City Study attack. But we will also consider, in principle at least,
many other possible attacks--and many other communities., For our ultimate objective
is the design of area-wide shelter systems--not just in San Jose, but anywhere,
not just to protect against Attack No, 1 (of the Five-City Study), but to be gener-
ally protective.

Thus is our major concern with the planning of protection, not with detailed
assessment (except insofar as that assessment furthers protection planning). And
in general we expect more benefit (for our planning purposes) from several approxi-
mate evaluations of a number of different plausible attacks than from & very de-

tailed analysis of any one particular set of attack circumstances,

San Jose as a "Direct-Effects” or "Fallout-Only" Region

Early in any serious planning for protection against nuclear attack it is
necessary to determine whether the région involved is likely to be exposed to
(1) the direct effects of nuclear explosions (flash, blast, fire and perhaps prompt
nuclear radiation), or (2) just the radioactive failout from an explosion a con-
siderable distance away (too far away for significant direct effects to be experienced).
For planning purposes we recognize that San Jose could be classified as a "direct-
effects" area--subject to direct effects and radioactive fallout as a consequence
of a large scale nuclear attack of the United States. This categorization happens
to correspond with the first attack of the Five-City Study, from which San Jose--
while not itself attacked--does experience appreciable direct effects from a nearby
weapon, For the purposes of this study, San Jose is assumed to require protection
against direct effects and radioactive fallout. Thus San Jose is considered a

"direct-effects’ region for protection planning purposes.
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If then we kept strictly to the above case for San Jose, we would not consider
it for fallout protection only--and this report would necessarily be limited to
planning for direct-effects protection., Since the provision of fallout protection
is the current national program, and since we believe we have some results of in-
terest for that program, we would like to include suggestions for "fallout-only"”
regions, Accordingly we will treat two differént San Joses, There will be San
Jose (Direct Effects)--a '"direct-effects' region requiring protection against
flash, blast, fire and fallout; and there will be San Jose (Fallout Only)--a
"fallout-only” region, exactly the same 23 ;he other San Jose except that it need
be protected against radioactive fallout only,

Our primary concern will be with San Jose (Direct Effects), and its protec-
tion against direct effects and radioactive fallout., Attack No. 1 of the Five-
City Study does subject San Jose to direct effects, but from an air burst which
produces no fallout. Additionally we shall give some attention to San Jose (Fall-
out Only), to consider how one would provide protection for the people in such a
community if fallout were their sole potential hazard, We will refer to the
"direct-effects" case as either "San Jose (Direct Effects)” or as "'San Jose' --
without special designation. Ve will try to always specify "San Jose (Fallout
Only)" when we consider protection limited to fallout-only for the people of that
community. To help keep these distinctions in mind, the pages of this report which
deal solely with San Jose (Fallout Only) have been given an off-white tone, to

further emphasize the special conditions involved,




Actors and Actions for Civil Defense

The obvious entities capable of taking action for civil defense are the Fed-
eral Government, Statc Govornments, Local Governments, Other (non-governmental)
Organizations, and Families/Individuals, And of the principal acts which could
conceivably benefit civil defense, some are more readily accomplished by certain
of these parties than others, However, because our focus is on the local situation
of San Jose, our major moving forces tend to be restricted to

Local Governments

Other Organizations

Families and Individuals
Viewed from the local community, the actions of the Federal and State governments
influence and motivate (along with other factors) the three principal on-the-spot
actors listed above,

In what follows, we wish to determine what each of the above entities should
or could do for civil defense under various circumstances, Always the aim will be
to further protection, either collectively or individually, While acknowledging:
(1) that the present Federal Civil Defense Program emphasizes the development of
community sheiters, and (2) that few persons can provide their own protection wherever
they go (because of the mobility normally necessary in these times); (3) we also
realize that the present protec*ion in many communities is very low and informed
and alert individuals, families and organizations could readily provide far better
protection with their own resources--at least in one location, So it seems neces-
sary to contemplate both community and non-community approaches to area-wide shel-
ter systems in San Jose,

If protection is needed and not provided by the community, what else can an
individual or organization do but to try to stimulate community action and (if
necessary) develop the protection he can on his own? We hope to show useful
courses of action for this eventuality. And it seems appropriate for civil defense
agencies at every governmental level to do what they can not only to further the

Federal Program for community fallout shelters, but also to help individuals and




organizations to provide their own better protection (usually limited to one

locality) where that is their desire,

This Volume deals with a restricted and definite problem: Providing the
protection for area-wide shelter systems for the people of San Jose, under various
circumstances., The resulting detailea plans are believed to be of value (1) in

their own right for this one community, and (2) for the implications they have

for other communities,




Il CHOOSING PASSIVE PROTECTION GOALS
OR LIMITING THE EFFECTIVE SIZE OF ENEMY WEAPONS

Our aim is to sustain life in the face of nuclear
attack, If there is nuclear attack there are nuclear
weapons, and nuclear weapoins which belong to an enemy,
That enemy is presumably free to choose the size and
number of nuclear weapons des.ined for a particular U.S,
target or area (to the limit of his technical and pro-
duction capability). We in turn are normally free to
attempt to (1) convince him not to use his weapons
against us, (2) prevent him from using his weapons
against us, (3) interfere with the weapons he does send
against hs (to reduce their effectiveness) and (4) im-
plement passive countermeasures to protect U.,S, people
from the effects of his nuclear attack. In this report
we shall be concerned with just the last of these strat-
egies--passive protection, civil defensc. This limita-
tion carries no inference as to the importance of civil
defense relative to the other parts of our national de-
fense., Suffice it to say that civil defense is viewed
here as an essential part of that defense,

In selecting the extent of that civil defense, in
choosing our passive prutection goals, we determine in
large measure the future effectiveness of delivered

enemy weapons. While the enemy is free to choose his

weapons, we are free to choose measures to limit their
effects, Considering just the civil defense coumponent
of our national defense, it is always the comb.nation of
enemy weapons and U,S, passive protection which deter-
mines the physical consequences of a given nuclear
attack., The enemy can try to make things worse for us
by using more and/or bigger weapons; we can try to make
things better for us with more and/o:r better civil de-
fense, i.e. in thas case: more and/or better shelters.
While the enemy is free to choose his weapons, we can
influence their effectiveness by our choice of passive
protection (among other things).

By our choice of protection, we “etermine the effrc-
tive size of enemy weapons, Thus we ave free to make
large enemy weapons appear huge, large, medium-sized or
small, depending on the passive protection we implement,
We can reduce the apparent size of the enemy's weapons
if we want to, Our choice of a passive protection goal
is of first-rate importance-- if ever nuclear attack is
cxpericnced,

This basic tenet is illustrated and applied to the
region of San Jose, California, in the series of figures

which follows,
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Toe Region around San Jose, California

The "San Prancisco and Monterey Bay Areas” within
which the City of San Jose is located is shown on the
foldout map of Figure 1. The particular portion of this
map which will be the focus of much of our attention
when planning protection for San Jose has been blocked
out in the center, This will be shown in greater detail
later in our detailed str@et map of San Jose, Figure 1
18 our regional map,

San Jose can be seen to lie just beyond the south
end of San Franciscc Bauy, It is the dominant city of the
area., Major built-up regions on both sides of the bay
come together for the {irst time at San Jose. In gener-
al the areas to the east and to the south of San Jose
are mountainous and undeveloped. The principal highway/
railroad ties to the south are in the southeasterly di-
rection along the axis of the Santa Clara valley.

Prevailing winds are from the northwest, Hence a
contaminating nuclear explosion anywhere along the pen-
insula which lies north of San Jose and to the west of
the San Francisco Bay may result in radioactive fallout
in San Jose, That peninsula also contains many of the
principal assets of the region including the City of
San Francisco, the San Francisco Naval Shipyard, the
San Francisco International Airport, and a series of
suburban communities (the largest of which are San Mateo
and Palo Alto), Facilities of NASA and Naval Air are
at Moffett Field (just beyond the N.W, corner of the
heavy square around San Jose), Moffett Field is the
target of a 5 megaton (MT) airburst weapon in the hypo-
thetical first attack specified for the Five-City Study,

On the eastern edge of the bay are additional con-
centrations of people, industry and special facilities.
However, there is no obvious target for enemy destruc-
tion within 10 miles of San Jose (to the north), And
directly east, south, and southwest the area arciad San
Jose is undeveloped for at lcast 20 miles, Thus the

nuclear threat tuv San Jose from its surroundings would

seem to be predominantly from its upwind neighbors on

the peninsula to the northwest, Additionally San Jose,

being the third largest city in the San Francisco Bay
Area (with more than 300,000 inhabitants) and having

light and heavy industry and food processing plants of
note, could itself be an enemy target in a large scale

or particularized nuclear attack of the United States,

The Possibilities for Protection by Evacuation

As things stand, people in San Jose are threatened
by radioactive fallout from contaminating nuclear explo-
sions occurring anywhere in San Francisco or on the San
Francisco Peninsula. Persons attempting to evade this
threat by moving temporarily out of San Jose would cer~
tainly not want to go up either side of the San Francisco
Bay since that action would seem to take them into a
more dangerousAarea. Movement to the east is difficult
(one low capacity mountainous road), the area is deso~
late and largely uninhabited, and hazardous fallout
from nuclear attacks of the Oakland side of the bay may
be encountered, Evacuation southwest, along U.S, High-
way 101, tends to be parallel to the wind and so gives
little hope of major reductions in fallout over short

distances, This leaves only movement (1) into the
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largely uninhabited mountains to the west along Highway
9 or (2) over those mountains to the inhabited seashore
(to the south) along Highway 17.

Taking the high capacity Highway 17 a distance of

about 30 miles to Santa Cruz and the Monterey Bay area

(up the coast or down the coast from Santa Cruz) seems

to be the best strategy for seeking protection from the

effects of nuclear attack in San Jose by evacuation.

One would then be at least 20 miles from any obvious pos-
sible target of enemy attack, and probably not directly
downwind (in the center of the fallout pﬁttern) from
nuclear explosions at any distance., As a potential pro-
tective measure, evacuation is believed to be important

for the people in San Jose, much more important than for

many other somewhat similsr communities, especially those

located in the Eastern United States,
The circumstances that make evacuation favorable
for San Jose, include:

1. San Jose is not a high priority (early) target
itself,

2. San Jose is not near any obvious high priority
target.

3. The possible targets of enemy attack that might
lead to fallout in San Jose tend to be in a
line generally upwind., Hence the fallout pat~
terns from a number of nuclear explosions on
target in the vicinity of San Jose may overlap,
producing a narrow region of contamination even
from a multiple weapon attack., Moving trans-
verse (across) the dominant wind direction
should result in appreciable reductions in
gamma~ray intensity when fallout patterns are
narrow,

4. There is a high capacity highway from San Jose

: to Santa Cruz in a direction which cuts across
the prevailing wind, This is a popular road,
well known to the people of San Jose, and the
destination is held in high esteem,

S, Because Santa Cruz and the Monterey Bay area
are primarily resort communities, they are not
vital targets for enemy destruction and they
have housing and feeding capacities beyond the
needs of their permanent population (during
much of the year).

6. While it is surmised that extensive shelter of
high quality probably does not exist around
Monterey Bay, the climate there is mild and the
uge of expedient outdoor shelters in an emer-
gency appears reasonable at any season.

7. The location of Santa Cruz and its neighboring
shores on the Pacific Ocean temds to remove the
possibility of attacks on targets further west
of the San Francisco Peninsula amd upwind from
the Monterey Bay.

8. Onshore winds at low level and winds from west
to east at high level tend to characterize this
region, allowing one to generally ignore pos-
sible targets of enemy attack which are inland,

9. In the event of enemy attack, much of the Pacific
Ocean coast of the United States has been pre-
dicted by previous analysts to receive little or
no fallout. Santa Cruz and vicinity is among
such regions.

¥hile the problem of providing area-wide shelter

systems cannot be solved by evacuation, the prospects
for evacuation must be included in any serious evalua-
tion of the gamut of protection possibilities for a

given community. For San Jose, the possibilities of evac-

uation being successful, if evacuation is possible at
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all,* are rated very good--on the basis of a first crude
look at the characteristics of its surroundings. RNo
actual plan for evacuating San Jose has been discovered,
and none has been made by this study, These first con-
siderations will be our only treatment of evacuation.
Evacuation as a protection probability must necessarily

be included in our future lists of countermeasures to
nuclear attack; the brief treatment given here is intended
to show what we mean by evacuation, when that term is

applied to San Jose.

Influence of Shelter Characteristics on the Effective

Size of Enemy Weapons

Since shelters are the essence of area-wide shelter
systems, it is pertinent to appreciate their potential
for saving life. One way to get at this is to show the
area of widespread death associated (for the purpose of
planning protection) with a particular shelter/weapon
combination. The larger the enemy weapon, the larger
the area of widespread death; the better the shelter,
the smaller the area of widespread death, To represent
such areas in meaningful terms we will sketch them at
the scale of our regional foldout map of Figure 1 (which
should now be left folded out and continuously visible
at the left).

* See reports of the Hudson Institute for arguments
that conspicuous international tension (providing
"opportunity” for evacuation) 1s likely to precede
nuclear attack, e,g. Willism M, Brown, A New Look at
the Degign of Low-Budget Civil Defense Systems, Hud-
son Institute report HI-478-RR for the Office of
Civil Defense, August 2, 1965.

10

Our purpose being the protection of people, we will
assume the enemy's use of that type of nuclear explosion
expected to be most effective against people: the
fallout-producing surface-burst. The sizes of enemy

weapons postulated will generally be 0.1 megatons (MT),
1.0 MT, ~nd 10 NT. For reference purposes we will also
show luy MT (in subdued form) even though such a weapon
has been judged unreasonably large for attack purposes,
According to Strope and Christian:*®

"For the present and the near future, weapons
of yields up to about 20 MT are considered
feasible as nffensive weapons against this
country. Weapons of 100 MT or greater are
not considered & significant threat, not
only from the standpoint of efficiency of
use but also largely because of the probiems
of delivery to the target.”

To get under way, however, we will use a 15 MT
nuclear explosion (on the earth's surface) because of
the ready availability of a pattern representing the
estimated dose from the radioaciive fallout from such
a weapon, Data from the U.S. miclear weapons test
CASTLE BRAYO were used to generat¢ zhe fallout paitern
shown in Figure 2.** While the test measurements of
gamma radiation from that explosion "ure ruther sparse

(only occasional islands and ships could be used tor

* Walmer E, Strope and John F, Christian, Fire Aspects
of Civil Defense, Research Report No. 9, Office of
Civil Defense, May 1964, p. 1.

** Taken from Samuel Glasstone; The Effects of Nuclear
Weapons, U.S, Covernment Printing Office, 1964,
p. 462,




the determinations), we were attracted to Figure 2 be-
cause it is based fairly directly on actual measurements,
Figure 2 also shows the circles where various peask

blast overpressures are to be expected under idealized
conditions, These are pccording to the "Nuclear Bomb
Effects Computer" which accompanies The Effects of

Nuvlear Weapons (1964).

"Widespread death"” is taken to be where some 20-25%
of those exposed die. Estimates for deaths from gamma-
radiation are given in Tahle 1, Since the gamma-ray
dose estimates of Figure 2 are for 96 hours or 4 days,
we conclude from Table 1 that something like 400-500
Roentgens (R) would be appropriate as the value for
20-25% mortality for the fallout pattern of Figure 2,
(The cffects of the gamma-ray dose obtained after 4 days
are believed to be relatively inconsequential, if every-

thing remains the same, and no repeat attacks orzur.)

Table 1

In the vicinity of ground zero, of course, there
may be deaths from causes other than fallout gamma
radiation, The direct effects of nuclear explosions
which tend to have the greatest lethal range are (1)
skin burns from direct exposure to the fireball and
(2) post-attack fires in built-up areas which drive
people out of shelter into open incombustible areas
where they are fully sxposed to fallout, In clear
wea‘her, skin burns of sufficient intensity to cause
death if large areas of the body are involved may ex-
tend as far as the 1 psi peak overpressure,
tion planning we assume deaths from direct effects may
extend (under favorable conditions) as far as 1 psi
blast--this is taken as the maximum value. And if
weather and target conditions are suitable the post-
attack fire may start or spread nearly as far (leaving

escapees subject to radioactive fallout),

ESTIMATED MEDICAL EFFECTS OF RADIATION DOSES EXPRESSED

AS PROBABILITY OF SICKNESS OR DEATH

Early Effccts for Periods of Time Over Which Total Dose is Received

Measurcd 1_Day 3 Days 1 Week 1 Month 3Months or more
Dose Sick- Deat! Sick~ Death Sick- Death Sick~ Death Sick- | Death Significant
{R) ness ness ness ness ness Late Effect
Oto 7 9% 0 [} 0 ] [ 0 0 [ ] None
100 % 0 0 (] 0 0 0 0 ] 0 None
125 15% 0% 2% 0% 0 0 0 0 [] [} None
150 25% 0% 10% 0% % 0% ] ) 0 None
Dol g3 2 A a0 5l =
20 60' 5% 40 [} 15 0 [} e
450 100% 50% 100% %% 90% 15% 0% 0% [ 0 Some
850 100% 95% » 100% 90% 100% 40% 80% 1a 10% % Some

1‘9!- table lgplles to healthy, young adults under usual working conditions. The probability of fatalitics will be decreased with

Measured doscs related to the underlined zero percentage value for each stay-period are recommended as general use criteria.

SOURCE :

Design of Structures to Resist Nuclear Weapons Effects, American Society

of Civil Engineers, Manual of Engineering Practice No. 42, 1961, p. 27.
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For protec-



Figure 2

ESTIMATED PEAK BLAST OVERPRESSURES AND FOUR-DAY GAMMA-RAY DOSE CONTOURS
FROM 15 MT SURFACE BURST~-CASTLE BRAVO TEST EXPLOSION

SCALE: Same as Figure 1
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in fallout shelters until the gamma radiation outside
decays to an acceptable level,

With complete fallout protection, people are assumed
to be in fallout shelters before the nuclear explosicn
occurs, hence they are not exposed to the heat and
light from the fireball (capable of causing lethal skin
burns), even in the vicinity of the explosion. But as
one closes in on ground zero one encounters the outer
fringe of the mass fire expected to consume the combus-
tible parts of most U,S. communities (as presently
built), Here is where protection--as intended by the
complete fallout shelter program--first proves irade-
quate., Because of fires resulting from primary

(fireball~induced) and secondary (blast-induced) causes,

* This concept is also official OCD policy, being in-
cluded in the "Fiscal Year 1966 Program Emphasis” of
the Federal Civil Defense Guide, April 1965, Part B,
Chap, 3, App. 1, p., 1, as follows:

"Community Shelter Planning and action...
should be based on making the most effective
use of the best protection available. This
may include, as a temporary measure, some

15

people will tend to be driven out of some fallout shel-
ters--as presently constituted--by the noxious products
of combustion. Psllout sheltiers in ordinary buildirgs
(as tdentifiec by the Mational Fallout Shelter Survey)
may be subject to mass fire, and such fires scem
likely to extend at least to the 2 psi (minimum) and

occasionally to the 1 psi (maximum) peak blast levels.

Thus even with plenty of shelters, if those shelters
cannot exclude fire and its combustion products, the
occupants thereof may be forced out into the fallout by
fire effects. Hence death from fallout may threaten
people in identified shelters out to at least 2 psi,

and perhaps as far as 1 psi in some cases,

use of facilities with PFs under 40 or capa-
cities under 50, space allowances of less
than 10 square feet per person, times for
movement to shelter greater than 30 minutes
in urban or suburban areas or 60 minutes in
rural areas, or the use of home basements
where possible and where no other alternative
is now available.”



Figure 3

AREA OF 20-25% MORTALITY--NO FALLOUT PROTECTION
PEOPLE TOTALLY EXPOSED IN THE OPEN
15 MT SURFACE BURST

SCALE: Same as Figure 1

: .. Maximum

16




\

Minimum




17

& co

Vi o O ————-

.







v

Figure 4

AREA OF 20-25% MORTALITY-~PROTECTION FACTOR 2
PEOPLE INDOORS IN LIGHT-FRAME DWELLINGS
15 MT SURFACE BURST

SCALE: Same as Figure |

. Maximum *
Minimum
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Figure 5

AREA OF 20-25% MORTALITY--PROTECTION FACTOR 5
15 MT SURFACE BURST

SCALE: Same as Figure 1

Minimum
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Figure 6

AREA OF 20-25% MORTALITY--PROTECTION FACTOR 210
PEOPLE IN HOME BASEMENTS OR BETTER SHELTER
15 MT SURFACE BURST

SCALE: Same as Figure 1

Maximum

Minimum
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Pased on the relations between the fallout pattern
sand the blast circles of the 15 MT explosion of Figure 2,
it is evident that the lethal [allout does not extend as
far as 2 psi in all directions, Rather is this hazard
localized to the downwind portion of the 2 psi (and 1
psi) circles. Thus the area of 20-25% mortality of
Figure 6 (facing) extends as far as 2 psi (or 1 psi)
peak overpressure in the direction of the wind., To the
sides and upwind, for that particular weapon, the "con-
tour of lethal fallout” is within the 2 psi circle, The

followlng sketch illustrates these relations,

Vpsi Blasy
- fi ~~
P @ o.,_\m\"“ re exte,, ,}\

Area of 20-25% Mortality from Fallout
with PF =10
{People denied shelter by fire effects)

23

If the mass fire extends no farther than 2 psi,
the arca of 20-25% mortality would be less than the
arca cf the 2 psi blast circle., If the mass fire ex~
tends as far as 1 psi (through long range ignitioas or
appreciable fire spread), the area of 20-25% mortality
could be more than the area of the 2 psi blast circle,
Thus the area of the I psi blast circle may be in
between the minimum and maximum areas of 20-25% mor-
tality shown above., For simplicity we will represent
this range of possible "areas of widespread death” by
the intermediate approximation of the area defined by
2 psi. While this approximate equivalence has been
shown for just one fallout pattern (CASTLE BRAVO) and
one weapon size (15 MI), we will assume it appropriate
also for other weapon sizes (from 0,1 MT to 100 MT) and
This assumption is equivalent to

weather conditions,

saying that tiicve is a serious danger of death from

fallout wherever people are driven out of shelter by

the direct effects of a nuclear explision.

While the above assumption may not be strictly
accurate for particular weapon/weather combinations when
considering a single nuclear explosion (as we have been
doingz), if one thinks of the widespread contamination
which may result from a large scale attack of the United
States with many weapons, such deviations from reality
appear unimportant for protection planning. If fallout
shelters are generally needed in case of nuclear attack,
that need is no less in the vicinity of nuclear explo-
sions, Hence the assumption that people driven out of

shelter by fire or blast effects (in the absence of

alternate shelter) face death from fallout is be-



Figure 7
AREAS OF 20-25% MORTALITY--COMPLETE FALLOUT PROTECTION

PEOPLE IN SHELTERS VULNERABLE TO MASS FIRE EFFECTS
SURFACE BURSTS OF VARIOUS YIELDS

SCALE: Same as Figure | - ~
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This will be the general character of the existing fallout shelters identified in ordinary buildings by the National
Fallout Shelter Survey (NFSS).



lieved tc be valid, and will be the basis of the
direct-cffects analysis which follows.

We consider second, then, the areas of 20-25% mor-
tality (on the same scalc as the foldout regional mep of

San Jose, Figure 1) after complete fallout protection

has been provided, assuming various fire and blast re-

sistances for the shelters involved and looking at the
range of weapon sizes: 0,1 MT, 1 MT, 10 MT and 100 MT.
The thing to notice, of course, is how the apparent

size of thc weapon is reduced as the protection provided

by shelter is improved. The schedule of Figures is:

Shelter Characteristics

Fallout Fire Blast Rough Estimate of Casualties
Figure Protection Protection Resistance in Overstressed Shelters
7 Complete Ordinary Construction 20-25% mortality at 2 psi
8 " Complete 2 psi " " " 5 psi1
9 " " 5 psi " " " 10 psi
10 " " 10 psi " " " 20 psi
11 " " 30 psi " " " 50 psi

People are assumed to be in shelter prior to local
attack, The cause of death with the greatest range for
shelters of ordinary construction (public shelters iden-
tified by National Fallout Shelter Survey) is fallout,
for people forced out of shelter by fire and combustion

products (Figure 7). For the more resistant shelters

25

of Figures 8-11 the causes of death with the greatest
range are mechanical injury from blast effects, trap-
ping and fire effects, and radioactive fallout. Here
again people may be driven out of shelter by fire (in
built-up areas), by shelter collapse (from blast), and

by combinations thereof.



Figure 8

AREAS OF 20-25% MORTALITY-~COMFLETE FALLOUT PROTECTION
PEOPLE IN SHELTERS UPGRADED AGAINST FIRE/BLAST TO 2 PSI
SURFACE BURSTS OF VARIOUS YIELDS

SCALE: Same as Figure 1

0.1 MT

10 MT \ /

These two pages show the approximate direct-effects protection which can probably be obtained in selected reinforced-
concrete basement shelters in existing ordinary buildings (as identified by the NFSS) after upgrading by low-cost methods
and if satisfactory procedures for providing breathable air for shelterees in spaces vented by blast can be developed.

Figure 8 presumes little or no strengthening of the basement structure. Figure 9 may require that special internal
supports be added within the basement to increase its resistance to collapse under blast loading.
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Figure 9

AREAS OF 20-25% MORTALITY--COMPLETE FALLOUT PROTECTION
PEOPLE IN SHELTERS UPGRADED AGAINST FIRE/BLAST TO 5 PSI
SURFACE BURSTS OF VARIOUS YIELDS

SCALE: Same as Figure 1

10 MT \



Figure 10
AREAS OF 20-25% MORTALITY--COMPLETE FALLOUT PROTECTION

PEOPLE IN SPECIALLY CONSTRUCTED BLAST SHELTERS GOOD FOR 10 PSI
SURFACE BURSTS OF VARIOUS YIELDS

SCALE: Some as Figure 1

0.1 MT

Z
3
~

_
N7

10 MT \

100 MT

The pr?tection shown in these two figures is generally expected to be beyond that which can be provided by the low-
cost upgra('hng of the very best of the NFSS (basement) shelters in ordinary buildings within built-up areas. These levels
of protection usually require the new construction of structures specifically for shelter purposes.



Figure 11

AREAS OF 20-25% MORTALITY-~COMPLETE FALLOUT PROTECTION
PEOPLE IN SPECIALLY CONSTRUCTED BLAST SHELTERS GOOD FOR 30 PSI
SURFACE BURSTS OF VARIOUS YIELDS

SCALE: Same as Figure 1

77N
L@ ® )
. 1 MY
10 MT \ //
100 MT

This is believed to be a good nominal value for planning purposes for blast shelters for Direct-Effects Regions.
Higher values are of course feasible at the price of greater cost and elaborateness.
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Assuming fallout shelters for everyone, it is instructive to compare the areas
of 20-25% mortality for 1 MT and 10 MT with the fallout regional map of Figure 1
when the fallout shelters have a blast and fire resistance for 30 psi (Figure 11),
for 2 psi (Figure 8), and are without special fire resistance (Figure 7). Clearly
passive protection can cut the effective size of enemy weapons way down, And if
one goes further back and reconsiders the areas of 20-25% mortality of Figures 5,
4 and 3, it is obvious that passive protection can reduce enormously the population
loss from contaminating nuclear attack, The indicated reductions, while only approxi-
mate, would be little affected by a more accurate (and labored) treatment, There is
great potential in passive protection, It appears well worth having at almost any
level that is significantly more protective than the status guo. One can proceed

to save lives by taking one big leap in protection, or through many small improvements,
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I OUTLINE OF PROTECTION PLANNING AT THE LOCAL LEVEL

In this chapter we attempt to outline the principal features of planning passive protection at the local ievel-~
as required for area-wide shelter systems. Those features are listed below, and will be considered in the order shown,
To introduce all entries in that list in a reasonable number of pages, the treatment of each has been limited in this
chapter to 2 pages. Where additional information is required it is given in later chapters. Page references to those
later, more detailed, presentations are given in the margins of this chapter. Thus this chapter is intended to serve a
dual purpose: to give an overall view of the total protection planning process, and to introduce particular individual

topics examined in greater depth subsequently,

1. Purpose of Protection,

2, Categories of Nuclear Weapons Effects for Planning Protection,
3. Basic Principles of Passive Protection by Regional Category,
4, Potential Elements of Passive Protection,

5. Rating Different Physical Protection,

6. Factors Affecting the Local Approach to Passive Protection,

7. Planning the Physical Protection to Use for Area-Wide Shelter Systems,
8, Evaluating Area-Wide Shelter Systems.

9. Support Systems for Area-Wide Shelter Systems,
10, Readiness for Area-Wide Shelter Systems,

11, Attitude and Support for Civil Defense,
12, How Organizations and Families Can Improve Their Protecticn,
13, Composite Systems of Protection,
14, Specific Objectives for Composite Systems of Protection,
15, Plans for Execution of Selected Programs for Protection.

16. Review and Updating of Protection Planning.
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i. Purpuse vl Pruieciion

To preserve people from the
effects of nuclear attacks of tae
United States; to provide the post-
attack period with able survivors.

Categories of Nuclear Weapons Efiects for Planning Protection

@ Very scvere direct effects (>50 psi peak overpressure) and fallout,

As may occur near a hard-point or small-area target,

This defines a TARGET REGION,

Example: Moffett Field, California--Naval Air Station and NASA
Research Center, near San Jose,

Direct effects (< 50 psi peak overpressure) and radioactive fallout.
As may accompany the attack of a soft large-area target, or

within 20 miles of an enemy target (but outside the Target Region).
This defines a DIRECT-EFFECTS REGION.

Example: San Jose, California, population > 300,000,

Radioactive fallout only.

More than 20 miles from any enemy target.
This defines « PALLOUT-ONLY REGION,
Example: San Jose (Fallout Only)

* A contingency measure, in case time allows, requiring evacuation preattack to another locality having a larger

ratio of Protection
threat

in available shelter or expedient shielding.

** A contingency measure, in case time allows, wherein some people transfer their activities preattack to places with-

in the same locality but closer to shelter.

**% See for example: John L. Crain and Charles
Attack, Stanford Research Institute for the

D, Bigelow, Civil Defense Recscuc Requirements Following a Nuclear
Office of Civil Defense, February 1965.
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3, Basic Principles of Passive Protection by Regional Category

TARGET REGION (c.x. Moffett Field)

Evacuate,* relocate,** or take shelter locally in specially hardened blast shelters,
This case not treated further in this study,
DIRECT=-EFFECTS REGION (e.g. San Jose (Direct Effects))

Evacuate,* relocate,** or take shelter locally.

Local shelter and support systems have substantial protection
against direct effects and radioactive fallout,

"Ideal Blast Protection’” would be everyone in shelter (prior to attack) that was fire- and fume-proof, blast resis-
tant to about 30 psi or more, and with a protection factor of at least 500-1000,

On the way to 'Ideal Blast Protection” there is interim interest in protection with improved resistance to fires
and fumes, blast resistance from 2 to 5 to 10 to 30 psi, and protection factors from 10 to 1000,

"Ideal Blast Protection” would protect people continuously in their original shelter--1 stage (statie) protection.
Prior to that realization, other procedures may be nccessary which involve 2 or even 3 stages--dynamic protection,
where people move from one protective physical facility to amother as required by circumstances (since no one of

the available protective facilities will protect against all applicable nuclear weapons effects). An important
form of two-stage protection is presently (1) the NFSS recinforced-concrete basement shelter in a built-up community
for initial protection from blast; then its occupants driven out of shelter (following the blast) by the postattack
fire and fumes, and escaping to (2) the interiurs of large open incombustible areas within the community. If, after

the fire burned itself out, some people returned to (3) the remaining bascement shelters--still habitable and pro-
tective--that move would be a third stage.

FALLOUT-ONLY REGION (e.g. San Jose (Fallout Only))

Evacuate, relocate, or take shelter locally,

Local shelter and support systems protective against radioactive
fallout,

"Complete Fallout Protection’ would be everyone in fallout shelter (before fallout arrives) with a protection
factor of at least 40-100.

On the way to "Complete Fallout Protection” there is interim interest in shelters and shielding with protection
factors from 10 to 100,

One-stage protection has been the usual concept for countermeasures against radioactive fallout, although procedures
for remedial movement of shelterees from high radiation fields (in shelter) to lower radiation fields have been
suggested by others #** Here we will contemplate only the simple one-~stage (static) protection against fallout.

.See facing page for footnotes.
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4. Potential Elements of Passive Protection

Passive protection depends on three different kinds of things: Facilities, Readiness, and Attitude and Support
for Civil Defense, These can be subdivided as follows to reveal the essential elements.

FACILITIES

Physical Protection

Shelters

Shielding

Large Open Incombustible Areas
(within the community)
Support Systems
Communications
Warning

Radiological Defense (RADEF)

Emergency Direction and Control

READINESS
Operators

Occupants

ATTITUDE AND SUPPORT
Key Individuals
Influential Organizations
General Public

Inanimate materisls needed for protection against miuclear wespons effects:
strength against blast, no fire in shelter and fire fumes excluded, massive
absorbers of gamms radiation, (Includes adjuncts for direct effects, aids
for decontamination, and items to make the protective spaces habitable,)

Protective spaces in buildings or their equivalent. Normal buildings
(and NPSS shelters) are vulnerable to blast sand fire, Additionally the
shelterees are vulnerable to fire fumes and fallout gamma-radiation,

Protective spaces outdoors, not in normal buildings.

Interiors useful to escape large-scale community fires in built-up areas,
Examples are large school grounds and sizeable parks without too many
trees or shrubs.

The additional physical materials normally required to make shelter work,
Must be protected from nuclear weapons effects so they can function postattack
as required, Chiefly for pertinent information and enlightened guidance,

The means for getting and giving information critical to the emergency.

The means for notifying people to get into their physical protection;
also needed for getting people out of their "protection” when necessary,

The arrangements for determining the operational implications of the
radioactive fallout received locally.

The a:rangement provided for a community command post to facilitate
emergency operations and protection of the public,

The trained personnel necessary to run the civil defense program and the
protective facilities mentioned above,

Preparations of the public to be ready for nuclear emergencies, Public
readiness interacts with warning and communications so that with greater
readiness there is a lesser requirement for detailed information., Preparing
the public may also serve to heighten the interest in civil defense,

The targets of programs intended to gain support for the valid
civil defense that exists, and build demand for more and better civil
defense, Each of the three categories shown is believed to be important.
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CONSIDERED

FURTHER

ON PAGE

PHEYSICAL PROTECTION FOR DIRECT~EFFECTS REGIONS PHYSICAL PROTECTION FOR FALLOUT-ONLY REGIONS

New Blast Shelters (blast hazard t0 20-50 PB1). + ¢ &+ o & & 4 & ¢ s o ¢ o o 5 5 o ¢ o o s o 6 o 5 6 0 06 0 0 08 s s 0 s+ 4100
Now Limi ted~Blast Shelters (blast hazard to 10 psi) . ., . . . . New Limited-~Blast Shelters (PF2100). . . . . .
New Buildings (PP240) . .o + « o 2 ¢ » ¢ o o s s o o« ¢ o o129
New Drainage Facilities (blast hazerd to 5-10 psi). . . , . . . New Drainsge Facilities (PF240) . . . + & « o o ¢ « o » » 84
Existing Drainage Facilities (blast hazard to 5-10 psi) , ., . . Existing Drainage Pacilities (PF240). « + « ¢ « « s + » » 80
NFSS Shelters, Basement, Upgraded (hazard to 5-20 PS81). . . . + ¢ ¢ 4 ¢ s 4 o o s ¢ s o o o s o s s s s s o 06 s 004040 16

NFS3 Shelters, Basement, Vent, Added (hazard t0 2 p8i). . . . + ¢ &+ « o » -

5 5 e o s s s s s 6 s s s s s e e e s e s e e T4
NPSS Shelters, Above & Belowground, Vent. Added (PF240) , 118
NFSS Shelters, Basement (fire hazard t0 2 P8L). o 4 4 « o « ¢ o o o o 5 o o 5 s o s o ¢ s o6 0 06 06 06 8 s 5 ¢ 0 0 060000+ 12
NFSS Shelters, Above & Belowground (PF240), , . . . . . .114
NFSS Category 1 Basements (fire hazard to 2 psi)
NFSS Category 1 Space, Above & Belowground (PF 20-40) . . 116
NFSS Special Facilities (require individual evaluation) , ., . . NFSS Special Facilities (PF240) . . « ¢ « « o ¢ ¢« o ¢ s ¢« 78
Expedient Buried Shelter (blast hazard to 2-50 P8L) . . . . . . & o o = « 4 o o s s s o s s ¢ s s o s o v o 5 s s a o o » »206
Expedient Shelter, Above & Belowground (PF240), . . . . .130
Home Basements, Upgraded (fire hazerd to 2 pst) . . . . . . . . Home Basement, Upgraded for Blast and/or PF (PF240) . . . 104
Home Basements (fire hazard to 2 psi) . . . « « o+ ¢ « ¢« ¢« + o » Home Basement (PF210) . . ¢« + « ¢« o o o o o s s o« s » o o102
Narrow Ditches or Foxholes (fire/blast hazard to 2-10 psi). . . Narrow Ditches or Foxholes (PF210)* . . . . « + & = . . . 94
Immersed in Appreciable Water (blast hazard to 2 psi?). . . . . Immersed in Appreciable Water (PF220?)* . . . . . . . . . 86
Below Grade, On or Over Water in Vertical Walls (PF210)* 134
Immersed in Extensive Water (blast hazard to 2 psi?). . . . . . Immersed in Extensive Water and Far from Shore (PF240?)* 88
On or Over Extensive Water and Far from Shore (PF 240?)* 124
School GroundsB, « o« s « s ¢ o » o s s o ¢ + ¢ s ¢ a o ¢« o « » » (Not Useful for Pallout-Only Regions). . « « o s o « ¢ s « 90
Parks (within Built-Up ATess) . . v o o o ¢ ¢ + s ¢ & » «¢" " " " " D T TN
Other Large Incombustible Open Areas «¢" " " " " ")

* Prompt decontamination of small areas may be required.
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S,

Rating Different Physical Protection

FALLOUT-ONLY REGIONS

Threat to life is fallout, Rating is primarily by protection factor, secondarily by habitability.

However, there is a quandary: How to rate "time to shelter’ against "quality of protection”? To what extent
should one travel farther to gain better protection? A partial answer lies in the minimum time before fallout can
arrive (15 minutes) or be dangerous (30 minutes).* One can seek better shelter up to the time when fallout is
first likely to become dangerous for the given locality. Beyond this minimum time there is no agsured answer; it
cannot be foretold whether one should risk further exposure or accept 2 lower protection factor, (This same quan-~
dary is accentuated in Direct-Effects Regions for the lack of a minimum time available to take shelter.)

DIRECT-EFFECTS REGIONS

Threats to life in built-up areas include at least: flash, blast, mass fire and fallout. Physical protection is
rated primarily by the lowest psi peak overpressure where the protection of the occupants is significantly de-
graded--by whatever weapons effect--so that lethal effects may reach them or they may be left unprctected. Occu-
pants may be incapacitated or driven out by the fire itself, by its noxious products of combustion, or by the
effects of blast. Secondary rating is by protection factor, using the same minimum standards used for fallout
shelters, PF 2 40, Tertiary rating is by habitability,

Physical protection which cannot protect its occupants from mass fire effects is estimated to fail at 2 psi.
Physical protection which can protect its occupants against mass fire effects is given a failure rating 2 2 psi,
depending on the blast protection it offers, (Such rating estimates appeared on the previous page.)

Physical facilities protective against all direct weapons effects are termed Universal Protection, Other facili-
ties offer only Partial Protection; their occupants are especially vulnerable to one or more weapons effects,

The potential elements of passive protection for Direct-Effects Regions listad ox the previous page can be classi-
fied by protection category as follows:

PARTIAL PROTECTION UNIVERSAL PROTECTION

Protective Against Protective Against Against Flash/Blast/Mass Fire/Fallout

Flash/Blast/Fallout Mass Firc Only LOW_GRADE HIGH GRADE
Basement Shelters, Vent. Added School Grounds New Limited-Blast Shelters New Blast Shelters
Basement Shelters Parks New Dratnage Facilities
Category 1 Basements Other Large Incombustiblc Existing Urainage Facilities
{Special Facilities?) Open Areas Basement Shelters, Upgraded
Home Basements, Upgraded (Special Focilities”) (Special Facilities?)

Home Basemenis Expedient Buried Shelter

Narrow Ditches or Foxholes
Immersed 1n Appreciusble Water
Immersed in Extensive Water

in open areas
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Obviously the High Grade Universal Protection should be used as much as possible since it 1s qualitatively better than
anything else. And the Large Incombustible Open Areas should be initially avoided, since they offer the least protec-
tion, It is the first and third columns that require more extensive consideration.
Regions, what emphasis should be given to NFSS Identified Basements and Home Basements, and what should be done with
Low Grade Universal Protection? This is a question of some importance, and the answer is diagrammed below,

Por protection in Direct-Effects

Possible Effects

Impact on Occupants
of Shelters Vulner-
able to Pire Effects

FIRST WEAPONS EFFECTS

Results

@ rollout only

@ Flash/Blast/Fire/Fallout

@ Flash/Blast/Fire

Protected from [&\lout by shelter;
immobilized in &

£y \i:n

Only recourse is

(a) shelter in Unaiversal
Protection with similsr
blast strength,

Protected from flash/blast by shelter; driven from sheiter
by postattack fire and fumes ahead of the arrival ot fallout.

Recourses are L

(a) sheltexs in Yniversal
Protecfﬂon "iﬂ similar
bhsté‘trﬂﬁ_th,'&or

fire) only protect against fallout,

Other wespqii$
out of these shelters and into Universal Protecgion

f
¥

Possible Effects

Inpact on Occupants
of Shelters Vulner-
able to Pire Effects

Possible Effects

Impact on Occupants
of Large Open Areas

Results

SECOND WEAPONS EFFECTS

Protected
from talloui
by shelter,

Need not be considered
sipce shelter 1s empty,

@r @ r/n/r/rl @ e

Only recourse is
shelter in Uni-
versal Protection.

MEposiidt
5% :

NFSS Shelters (vulnerable to

in Large Open Areas are either lost to flash or driven to Universal Protection by fallout.
After the second weapons effects, the only protection is UNIVERSAL PROTECTION.

fire) only protect against fallout.

People left previously

CONCLUSICON: Shelters and shielding for Direct-Effects Regions should provide Universal Protection, Hence emphasis
should be given to new blast shelters, drainage facilities, ditching of open areas, etc. (the third-~and fourth!--

column in the listing on the facing page).

NFSS Identified Basement Shelters are not useful in this role as they stand,

they must be upgraded to serve in this capacity.* Against direct effects they currently provide just cne-time protec-
tion from flash and blast until their occupants are driven out by the effects of mass fire, in some cases driven out into
an intolerable fallout environment,

* Richard 1. Condit, Concepts for Upgrading the Protection of Identified Fallout Shelters in Basements, Stanford Re-

search Institute for the Office of Civil Defense, October 1965,

Home basements are generally believed to be prac-

tically impossible to upgrade adequately--especially against fire and fumes--and so remain as merely favorable
places for taking cover if there is insufficient time to get to adequate Universal Protection,
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6.

Factors Affecting the Local Approach to Passive Protection

FEDERAL AND STATE

The Pederal government is the dominant authority and leader in civil defense, and very influentisl on local acti-
vities, Federal and State governments cen sffect local civil defense by:

Mandatory Requirements for Civil Defense Placed on Local Governments, Organizations and Individuals
This procedure has not been employed in this country. However, some foreign countries have made shelter
mandatory.

Program Support for Civil Defense
The activity and budget for Federal civil defense operate both directly and indirectly on local efforts.
Local programs can be helped with financial assistance and can be encouraged by the general activity. And
in more subtle ways, the status accorded civil defense reacts through the echelons to influence the caliber
and number of interested people.

Good Example with Own Civil Defense
The Federal and State governments should set a good example by positive progress with their own civil defense,
This act 15 easier for them to do than any other, it produces valuable protection in itself, and it puts the
stamp of reality on declarations of intent,

INTERNATIONAL SITUATION

Since the purpose of civil defense is to protect people from untoward consequences of international conflict, the
international situation has a real affect on the local approach, However, that influence is not all direct, most
of it is indirect, through the Federal government., (And of course the civil defense activities of the nation
also react on the international situation, at least to a small degree,)

Coupled with the international situation and/or accelerated Federal/State civil defense programs are short term
responses to increase emergency readiness, For these to be developed, there is needed a series of deadlines for
planning purposes. These are shown below along with adjective descriptions for causative international situations.

Postulated Periods for
Increased Emergency-Readiness

Ruffled 1 week
Tense 2 days
Nuclear Attack Threatened 8 hours
Nuclear Attack Elsewhere 2 hours
Nuclear Attack of the U.S, 0 hours
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LOCAL

In the given community one must consider:

Threats of Enemy Attack
Population Distributions . . . . . . . . . . . . .. .00 0L e e e
Mobility and Barriers to Movement ., ., . . , . . .
Direct-Effects (Mass fire) Constraints
Heavier-Than-Light-Residential Areas. . . . . . . . . + . « v v ¢« ¢« ¢« &
Potential Fire Storm Areas, . . . . . . . . ¢« v « « o o o
Potential Regions of "No Escape”. . . . . .. .. . ...
Mandatory Requirements for Civil Defense Placed by Local Authorities on Organizations and Individuals,
Government Facilities. . . . . . . . . ...

Related (Non-Civil Defense) Property, Programs and PlanS . . . . ¢ « o« o o o ¢ s s ¢ » o s o o s s o &

REGIORAL SURROUNDINGS

Should be examined to evaluate the likelihood of evacuation being desirable and worthwhile if time allows.

(Since this is not a study of complete protection planning, but only of area-wide shelter systems, no actual plan for

the evacuation of San Jose will appear here. Elements related to evacuation planning are shown above for completeness,

Threats of Enemy Attack

People Evacuating from Given Area

(People Evacuating from Other Areas)

(Local Inhabitants)

Protective Facilities (and Adjuncts, Aids and Habitability Items)

Physical Protection~--Determine quality and quantity likely to be available
to own evacuees (non time-dependent)

Support Systems --Estimate capabilities at destination (and enroute)
Readiness of Operators
Transportation from Own Locality
Local Ties to Destination

because the feasibility of evacuation influences the urgency of providing shelter locally.)
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BASIC PLANNING PROCEDURES

Basically the planning of the physical protection to use for area-wide shelter systems consists of the following steps.
Since these procedures are largely independent of whether the planning is for Direct~Effects Regions or Fallout-Only
Regions, only one description is given with appropriate variations where necessary.

1, Determine the protective physical resources that exist or that could be obtained,

2. Sabtract out any that should not be considered for use (e,g. too near possible targets, postattack mass fire
too intense).

3. List the remaining net physical protection according to decreasing "psi' protection (settle ties with super-
ior PF) in Direct-Effects Regions; according to decreasing protection factor (PF) in Fallout-Only Regions.

4, Establish for each physical protective facility (a) a nominal capacity based on 8-10 sq ft/person*; and where
necessary (b) an emergency capacity based on a reduced space allowance, not to be less than 4-5 sq ft/person*--where
there is sufficient ventilation for the regional weather (or consider as a reason for adding such ventilation).

5. Set a specific time or distance as the maximum time-to-~load or distance-to-shelter for use in the given local-
ity. For Fallout-Only Regions, in this report 30 minutes (urban) and 60 minutes (rural), will be used, For Direct-
Effects Regions such a time may need to be appreciably less in some cases (in the vicinity of probable high priority
| targets of enemy attack, e,y. Y,S. missile launch sites),

; 6. Determine which physical protection to use by making a Community Shelter Plan (CSP) for the effective utiliza-

| tion of shelter using the better protection preferentially ahead of the less protective. The nearest people are

! assigned first, with due regard for their mobility and any barriers to their movement. The CSP assignments are made

| on the basis of "'a (noimal) space to a (shelter) space.” No account is taken of names or particular people--rather

| whoever is in a certain position in peacetime would go to a prescribed shelter in case of emergency. Plan for "normal”

‘ shelter occupancy @ 10 sq ft/person; and adc¢itionally, where shelter ventilation allows, plan for emergency shelter
occupancy @ 5 sq ft/person. Carry both plans along until it becomes clear which is preferable, (Continued on p. 42)

* See Federal Civil Defense Guide, Chapter 3, Part D, Appendix 1, Annex 6, especially pages 6 and 7, (Floor space
less than 8 square feet per person is not generally recommended for chelter occupancy. However, in parts of the
country having a temperate climate--e,g, San Jose, California--local authorities faced with inadequate shelter may

consider as an emergency measure reducing the space z3}lowance below 8 sq ft/person but never below 4-5 square feet
per person.)
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MAJOR TYPES OF PLANS--DIRECT-EFFECTS REGIONS

CONSIDERED
FURTHER
Strictly Status Quo ON PAGE
Doing the best with what there 48 . . . . 4 . . . . 4 . 4 4 v 4 o ¢ o o o o o s o o s « 1 s o o s o o s« 154
Status Quo Plus Increased Emergency-Readiness
Improve Shelter in Existing Drainage Facilities . , . . . ¢ ¢ ¢ 4 « s v ¢ a ¢« ¢« o « 80
Add Narrow Ditches to Large Incombustible Openm Arees , . . « o o+ « o s+ & o » o » « « 158

Raise Water Level in Creeks . . . . . . .

s v s s s s s s s e s s s s e w e e » s + 168
Dig Foxholes in Yard (as far as possible away from combustibles) . . . . « + « « » » 108
Prepare Swimming Pools fOr US€ ., . + 4 o o o o s o o ¢ o s o s « o s o o » o o » o o 110
Add Temporary Lallycolumns for Increased Interior Blast Resistance

Improve Protection Factors with Additional Shielding

Institute Protective Shut-Down Procedures for Homes, Buildings and Plants

Improved Status Quo Plus Increased Emergency-Readiness

Status Quo Augmented with NPSS Shelters, Basement, Upgraded, Ve-tilatior Adced . e s s s s e s e e e s 170
Above Augmented with the Joint Development of the New Almaden Mine es & Special Fecility « + o o o o » « « 174
Above Augmented by Mandatory Requirements for Blast Shelter (or Limited-Blast Shelter) in Appropriate

New Special Facilities and Drainage Facilities

T T . -

Ideal Blast Protection

The provision of an ultimate system at reasonable cost,
Construct new blast shelter or limited-blast shelter in central regions of available large

incombustible open areas to accommodate the entire population of the community. . . « o« o ¢ o » o« o s+ « o 176
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7. Planning the Physical Protection to Use for Area-Wide Shelter Systems (Continued)

BASIC PLANNING PROCEDURES (Continued from p, 40)

7. Prepare Characteristic Curves for the resulti ; area-wide shelier system (see next section), describing the
approximate time (distance) to shelter, and protection in shelter, for that assemblage of protective elements,

8. Search for weak parts of the system and ways they can be strengthened or supplanted. Initiate program for
recommended improvements.

9. Establish the possibilities for increased emergency-readiness to react to sudden needs for improved civil de-
fense, Make suitable preparations.
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MAJOR TYPES OF PLANS~--FALLOUT-ONLY REGIONS
CONSIDERED

FURTHER

Strictly Status Quo ON PAGE
Doing the best with what there is

@ ® 5 8 6 8 4 2 s s e s s e 8 3 @ & 0 e s s s s 2 s s e e

s ¢« 0 o o s o 186

Status Quo Plus Increased Emergency-Readiness

Use Unlicensed NFSS Shelters, Above % Belowground

B 1

Organize To Use Home Basements . .

e s s e e e s s e e s e s e s e s e s s e . . 186

Improve Shelter in Existing Drainage Facilities . .

e

Add Narrow Ditches to Large Incombustible Open Areas .

e

Raise Water Level in Creeks

P & &

Improvise Shelter in House or Substandard Home-Basement . . . « « o « « = + &+ o+ o« » » 130

Dig Foxholes under House or in Yard

e e e s e s s s s e s s s s s s e e s s e e e . 132

Prepare Swinming Pools fOr USe . . & 4 o o « o o s o o s s o o o s o s s s 0 ¢ s » s » 134

Improve Protection Factors with Additional Shielding

Institute Protective Shut-Down Procedures for Homes, Buildings and Plants

Improved Status Quo Plus Increased Emergency-Readiness

Status Quo Augmented with NFSS Shelters, Above & Belowground, Ventilation Added . . . + + + & ¢ ¢« ¢ » » » 188
Above Augmented with NPSS Category 1 Space, Above & Belowground

s s e s e s s e b s e s s s s s s e e s e s 186

Above Augmented by Organized Use of Home Basements, Upgraded or Not

A

Above Augmented by the Joint Development of the New Almaden Mine as & Special Facility

s s s e s s e e e . T8
Above Augmented by Mandatory Requirements for Shelter in Appropriate New Buildings, Specisl Facilities
and Drainage Facilities , . . « ¢« ¢ . v ¢ 4 4 ¢ o ¢ o & &

S T T P & ]

Complete Fallout Protection

Frllout shelter ror everyone up to minimum standards for time-to-shelter, protection factor and habitability.
Eliminste existing protection which 18 substandard and replace with new limited-blast shelter. v e e s e . 198
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ng Arca-Wide Shelter Systems

CHARACTERISTIC CURVES

Neither a community shelter plan nor an area-wide shelter system 1s necessarily easy to evaluate on the basis of its
name, assumptions, planning procedures, or similar indefinite qualities., Rather do we need some kind of quantitative
encapsulation of its essential character, This may be provided, at least in part, by a set of Characteristic Curves
which shows for the system the time it takes people to be sheltered, and the protection they have when sheltered.

For Fallout-Only Regions, the Total Characteristic Curves plot (1) people arriving in shelter as a function of time
after warning is first given, and (2) people with the different protection factors of the shelters occupied.

(1) 2)
» .
3 2
PF of Shelter

Time to Shelter

| For Direct-Effects Regions, the Total Characteristic Curves plet (1) people versus their time to shelter, (2) people
‘ versus the "psi” protectlon of their shelter, and (3) people versus the protection factor of their shelter,

|
J (1) (2) (3)
|
K » K
| o o a
| 5 § £
"Psi* of Shelter PF of Shelter

Time to Shelter

These Total Characteristic Curves describe at least approximately the basic operational nature of area-wide shelter

systems, For more detail, on: plots other curves, the Partial Characteristic Curves, showing for each protection
category the time to shelter, or the protection provided as a stepwise function of time.
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9. Support Systems for Area-Wide Shelter Systems

COMMUNICATIONS

Two needs exist at the local level: (1) Communications between Opecrators of area-wide shelter systems and to
Higher Command--for which 2-way transmission is usually essential; and (2) Communications from the Operators to the
Occupants of area-wide shelter systems=-for which l-way transmission is necessary and may be sufficient. Precautions
for survivability in Fallout~Only - Regions are limited to emergency power sources and fallout shelters from which to
operate, These same precavtions are also needed for Direct~Effects Regions, along with arrangements of equipment, lines
and antennas which can operate in spiie of mass fire and blast (at least to the limit of the best shelters),

For Shelter Opera*ors, it is assumed that short wave radio facilities will normally serve, supplemented where pos-
e¢ible by telephone. These may include the existing State and locil government nets for police, fire, public works and
administration, And augmentation may be possible with selected amateur radio operators as presently planned under the
RACES program. Increased emergency-readiness might be obtained by adding other non-governmental short wave capabilities:
taxicabs, tow irucks and contractors. In Direct-Effccts Regions, antennas should be well removed from combustible
materials and specially braced against blast, Duplicate antennas for quick erection may need to be stored,

For Shelter Occupants, i1t is essential that broadcast radio (AM) be used, This cen be supplemented by other radio
or telephone links, but broadcast radioc cannot be omitted (because some people may not make it to the shelters provided
with speciul communications, and their only source of information will be broadcast radio). Portable receivers should
be emphasized. In Direct-Effects Regions untennas may need to be strengthened, or erectable, or specially resistant.

Possible System Components:

TRANSMITTERS RECEIVERS
Master Long Wave Radio Stations Special Master Radio Receivers
Selected Standard Broadcast Radio Stations (EBS) AM Receivers: Home, Car, Portable

Special Shelter Short Wave Radio Sets
Normal Government Short Wave Radio Sets
Other Commercial Short Wave Radio Sets
RACES Amateur Radio Sets
Supplemental Military Radio Sets
Telzphone Circuits, Information Services, 'Fan Out"” Calling Normal Telephone Terminals, and in Shelters

Sound Power Augmentations: Bullhorns (pedestrian, motorized, Ears
airborne), Sirens/Horns/Bells, Public Address Systems

Runners Bearing Messages Eyes and Ears
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WARNING

Alerting/warning the general public from tactical information or weapons effects uses high-power outdoor sirens.
Confirmation and further instructions (and strategic warning) come over standard AM broadcast radio,

Interrelations with Communications, Readiness and CD Organization, Warning is intimately related to Communications,
Readiness and CD Organization. All forms of communications mentioned on the facing page should be exploited for Warning.
The Readiness of the general pub11c~(as Occupants) affects both the area coverage and the message content of Warning.
The more unprepared the people, the more explicit and detailed must the warning messages be., People prepared and ready
can be sent to shelter promptly with minimum communication, Passive protection will improve as CD Organization and
Readiness provide on-the-spot leaders to prepare people and lead them to shelter when necessary.

Special Requirements of Direct-Effects Regions. Warning for Direct-Effects Regions is more difficult than for
Fallout-Only Regions. There is severe fire and damaging blast to degrade the physical equipment and lines involved
(unless they are protected therefrom). In addition there are greater needs for warning., More than one attack or
weapons effect may be experienced, To protect against later attacks, a postattack capability for warning is needed
to get people back into shelter. Two kinds of warning are pertinent: warning to take shelter (to gain protection from
exterior hazards), and warning to evacuate the shelter or building (to avoid involvement in interior hazards). The
latter would normally be more localized than the former. Different signals may be necessary, and procedures to follow
when both are sounded need to be evolved. Thus in Direct-Effects Regions one needs a warning system which works both
before and after attack, and in spite of possible physical destruction; and which can send people in or out of shelter
as circumstances require,

Possible Sources of Warning:

OFFICIAL UNOFFICIAL
Government National Warning System Pronouncements of Non-Officials
Strategic Strategic Only

Tactical
Weapons Effects--Direct-Effects Regions
Affected by Explosion
Disturbed by Explosion
--Fallout-Only Regions
Communication from Direct-Effects Region
Detection of Rising Gamma-Ray Background

Do-It-Yourself
Strategic
Weapons Effects--Direct~Effects Regions
Affected by Explosion
Disturbed by Explosion
--Fallout-Only Regions
Communic, from D-E Region
Telephone Co, "Bell and Light" Installations Detection of Gamma Rays
Tactical Only
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9, Support Systems for Area-Wide Shelter Systems (Continued)
RADEF

A continuing capability to assess the radiological situation (and to convey it to shelterees) is essential to any
area-wide system of shelters, The Radiological Defense system which performs this function must necessarily depend

heavily on the allied services of Communications, Warning and Emergency Direction and Control.

In general, RADEF for an area-wide shelter system should be built up of the following capabilities to assess the
outside gamma~-radiation field:

Area RADEF Communications Communications
To Be Instrument Needed for RADEF-- Needed for RADEF--
Evaluated Location EOC to Shelter Monitor Station to EOC
Shelter Sites Each Shelter No No
FOC Site EOC Yes No
Total Area Monitor Stations Yes Yes

spotted throughout

the area

In practice, some Monitor Stations may be Public Shelters, This is the current SOP in San Jose where the Monitors are
largely personnel of the Fire Department who go to predesignated public shelters in an emergency. Any communications
involved must be prepared to survive and function as required by their location in Fallout-Only or Direct-Effects Regions.

Possible Contributors to RADEF System

Measurements Out of Area

i Area-ticnitoring Measurements > Communicated to EOC

|

1 Measurements at Other Shelters ) » EOC Interprets and Communicates to Shelters

Measurements at EOC

Increased Emergency-Readiness

Refreshexr training and testing of monitors and their instrumeats.
Where capabilities are yet deficient, augment with new monitors/instruments,

Where sufficient local monitors cannot be produced (or have not been produced), request (or send in) trained
military units (uncommitted Reserve or National Guard) to provide supplemental monitors/instruments/communic,

Add a recording, automatically alarming instrument for gamma-ray measurement to the EOC.
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EMERGENCY DIRECTION AND CONTROL

The outstanding source of pertinent information for Occupants or would-be Occupants of area~wide shelter systems is
the local headquarters for emergency guidance, nominally located in a protected facility: the Emergency Operating
Center (EOC). The proper functioning of the EOC is dependent on the Communications, Warning and RADEF systems.

Regular Community Procedures

The essence of Emergency Direction and Control is (1) suitable people, duly authorized, and adeguately
prepared; (2) housed in an EOC configured for the jobs to be done in an emergency, with protective features appropriate
to their Fallout-Only or Direct-Effects Region, and located sufficiently near their normal working/living places to
facilitate their rapid assembly whenever necessary,

The EOC is normally located in a protective facility specially constructed for that purpose, or in the nearest
suitable space in ordinary buildings identified by the NFSS, While this latter may suffice for Fallout-Only Regions,
i1f i1t 1is in a built-up area it will have to be upgraded considerably (especially to protect against mass fire and its
eftects) if it is to serve a Direct-Effects Region.

Expedient Community Procedures

Communities which have not previously developed their own Emergency Direction and Control may find this a
desirable goal, if and when they feel it necessary to increase their emergency readiness., This can be attempted as a
bootstrap operation to generate quickly a suitable staff and protective facility, or perhaps teams of Reserve Military
or National Guard previously prepared for this role could be requested or could be sent in (slthough such plans would
have to be worked out very carefully since such sources presently have a priority military mission). Presumably the
latter would usually serve as trained staff for local civilian authorities,

In Direct-Effects Regions having no prepared EOC for their Emergency Direction and Control, or where the EOC
has been rendered unusable by weapons effects, some kind of expedient headquarters should be set up. This eventuality
suggests that vital EOC equipment be available in portable kit form, including battery-powered communications for
contacting outlying monitors and the local EBS radio broadcasting stations., The personnel involved should be prepared

to transfer or establish their operations in any protected space on short notice, be it public shelter, large storm
drain, boat, or what have you,

Private Associctions and Do-lt-Yourself

There are some actions for passive protection which a few individuals and/or organizations anxious for civil
defense can usefully pursue in a community otherwise disinterested in civil defense. While such actions are advantageous

and much better than doing nothing, they have definite limitations, and are generally inferior to what a community can
do if it is interested and active,
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10.

Readiness for Area-Wide Shelter Systems

TRAINING FOR READINESS

While certain physical arrangements of various inanimate materials are neces-
sary ingredients of area-wide shelter systems, people are also indispensable to
the same--both the people who are to operate, and the people vho are to occupy
area~wide shelter systems, The. state of preparedness of these essential Operators
and Occupants is the concern of Readiness,

In general, Readiness for civil defense functions is perforce the consequence
of training~-or lack of training--for this is not the sort of thing that can be
learned by actual experience, (When the chance for experience, i.e. nuclear
attack, comes it 1s too late to learn. we must already know what to do!) Require-
ments for Readiness apply t. thousands of Operators and millions of Occupants;
there necessarily results a training problem of monstrous proportions.

It seems that the need for popular training for Readiness in civil defense is
large compared to the training capabilities of civil defense agencies, but small
compared to the training capebilities of the normal educational system., One can
but conclude that the training of people for civil defense could be effectively
worked into their normal training. Civil defense could be taught at home, at school,
at work, at play, in the military services, etc,, like any other subject that is an
essential part of living, The primary role of Civil Defense agencies is thus seen
as working for adequate civil defense training in normal training programs, rather
than trying to provide such training themselves,

The local needs uie enormous. The Mayor needs training in civil defense, the
local Head of Civil Defense even needs such training, the City Engineer needs
training, so do the Chief of Police and the Fire Chief--along with all the men in
their Departments, Those responsible for safety, communications, vital records,
city planning, fire ordinances, parks, schools and school grounds, reservoirs,
storm drainage, electrical, gas and telephone service, all need training. Mem-
bers of the medical profession reed training. Heads of industry, churches, busi-
ness, fraternal and service organizations need training in civil defense, Heads
of families, adults generally and countless children need instruction and guidance.

THE SPECIAL ROLE OF NEIGHBORHOOD FIRE STATIONS

Unfulfilled needs for responsible safety personnel seem greatest in the wide-
spread areas of American communities composed largely of single family residences.
The most appropriate existing public service agency for this role is believed to
be the neighborhood fire station. The concept, then, is to have every neighbor-
hoou fire station become a center within the community for the development of
civil defense (as well as other safety measures for which the fire services have
traditionally been responsible),
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This would necessitate (1) an enlargement in the scope of Fire Department
responsibility, (2) commensurate increases in pudget and personnel to fulfill this
increased responsibility, (3) a thorough training of all Fire Department personnel
in ways of advancing civil defense in their precinct, (4) a large addition of Aux-
iliary Fire Department personnel trained in civil defense to be better able to work
with the publir personally, and (5) the installation of certain protective facili-
ties at each fire station, to serve as prototypes for the community. More on
this latter point ON PALE . . ¢ ¢ ¢« v v ¢ ¢« v o« o o o o e 4 e e e e e e e s e e . . 112

THE NEED FOR EMERGENCY TRAFFIC CONTROL

Insofar as moving vehicles within the community may constitute a serious barrier
to pedestrians uttempting to go to shelter, there should be developed as part of
Readiness a capability “or emergency traffic control. Well conceived plans for
Movement to Shelter can reducc the likelihood of interference between moving vehicles
and shelter-bound pedestrians. Police and their auxilliary forces can make a valuable
contribution here as well, But preconceived plans may not always suffice, and police-
men cannot be everywhere (nor can they neglect getting into shelter themselves),
so some instruction in expedient means for stopping interferring traffic may well be
appropriate for shelter Operators and Occupants,
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11. Attitude and Support for Civil Defense

THE CONCERN FOR SUPPORT

It is relatively eesy to write the technical specifications for an area-wide shelter systeam appropriate to a
given community., But to make any such system become an actual fact--built, operating, protective, and paid for~-seems
to be relatively difficult, 'A: long as this is the case, an important part of any program for civil defense should be
directed at the attitude and support ror civil defense of the people concerned, be they (1) key individuals, (2) in-
tfluential organizations, or (3) the general public.

The process of improving civil defense thus presently requires not only the provision of the improvements them-
selves but the creation of the desire to provide, or willingness to accept, those improvements, It is this creation
of desire or willingness to accept with which we are concerned under Attitude and Support for civil defense. Civil
de.ense is not "IN,” If it is to become a part of our lives in time to be of value it must be sold in advance of the
moment of need, That sale is more likely if there is support for the valid civil defense that exists, and demand
for more and better civil defense, To realize area-wide shelter systems it seems necessary to promote not only the
essential Facilities and Readiness for civil defense, but the very idea of civil defense itself (and the notion of
actually doing something about it).

SNOWBALLING SUPPORT FOR AREA-WIDE SHELTER SYSTEMS

Anyone who wants civil defense for himself should want civil defense for others--for both altruistic and selfish
reasons, The first step is the realization of the high value of civil defense in case of attack (Chapter II), and the
small cost of civil defense in case there is no attack., The cost is s0 small relative to the value if needed, that
Americans can readily afford to buy the system just in case, As expressed previously:

"The nuclear prctection of an urban population is a considerable problem. It has yet to
be seriously attempted in this country (although Sweden is well along and other foreign
countries are under way), If implemented it will necessarily involve large investments cf
resources-~perhaps even comparable in scale to the amount presently spent on lipstick or ou
Coca~Cola (but not so much as on lipstick and Coca-Cola). It is a job that can be done

"

technis .. 1y and economically.... *

Thus many of us could provide our own protection on our own lind where we have our homes. And for those who never
leave home that protection could provide much of the total protection needed,

* Richerd I, Condit, Civil Defense Aspects of Urban kenewal Plans for Norfolk, Virginia, Stanford Research Institute,
November 1962.
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For those of greater mobility, the second step is the realization that they are not at home (with their own
postulated protection) 24 hours a day, 365 days a year, and whenever they leave home they are unprotected, Since pro-
tection from nuclear attack seemed like a good thing at home, one would like to have it as well away from home, for his
kids at school, und for his wife while shopping or visiting friends. Because of our normal mobility, no individual or
family can provide itself complete protection with just its own resources. And no organization of individuals can do
it either, except the combined citizenry that is the United States, So if I know cnough to appreciate having my own
protection (at my own home, say), I should work to have others feel the same, For I won't always be at home, and when
I'm away I would like to use their protection, (And when they visit me I would like them to use my protection.)

Thus every person who sees the value of passive protection should be interested in having it become widespread
and public, Each person interested sees the benefit of having others interested. This is the essential regquirement
for the snowballing of interest in community protection, in area-wide shelter systems,

Lastly, for technical and economic reasons, people interested in civil defense should logically want more people
to be so inclined, Economically, it is cheaper to build and operate several large shelters than myriad small ones,
so this favors the provision of community protection rather than the individual approach. And technically, the best
sites for such large public shelters in Direct~Effects Regions are generally the large incombustible open areas within
the community: school grounds and parks. These sites are already publicly owned and so favor public development into
nuclear protection.

EVALUATING ATTITUDE AND SUPPORT

The ability to measure the Attitude and Support for civil defense of a given community should be valuable, for
then quantitative evaluations and comparisons become possible. These may reveal when and where a given program for
passive protection is succeeding or is in trouble, and suggest which previous action was effective or why remedial

measures are needed,

Community Attitude can be and commonly is measured by conductiin, opinion polls, or evaluating the civil defense
content of printed material published in the locality of concern,

It is tentatively suggested that Support be measured by funds applied to civil deferse, be they for individuals,
organizetions, local government, or the community as a whole,
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How Organizations and Families Can Improve Their Protection

In principle, communities can always provide a better overull system of protec-
tion than can lesser organizations or lone families., On the other hand, any given
organization or particular family with enough resources can make its own physical
protection (for people on its property at the time of attack) better than that of
the community--at least for Fallout-Only Regions.

In practice, one must examine his actual state of affairs: What is the commun-
ity doing for passive protection? Could the community be induced to do more? What
resources could be committed to civil defense by one's organization or by one's
family? How would any personal contribution to own civil defense compare relative
to one's share of the community effort?

In principle, the community approach to civil defense is intrinsically cheaper
than similar proteztion provided by the organizations and families of the community
acting independently,

In practice, if the community does not provide a satisfactory system for pas-
sive protection, individual organizations and families can improve their own pro-
tection enormously by their own efforts and resources--albeit at a somewhat higher
cost than if the community had done it,

CONCLUDE

If the community has not done much for civil defense,
interested organizations and families/individuals will gen-
erally find it worthwhile to:

1. Provide their own protection
on their own property now,

2, Work to get the community to
eventually provide an area-
wide shelter system for every-
body (including themselves
when away from their own
property) .
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The essence of operational civil defense is physical protection, pertinent in-~
formation, and a recadiness to use properly both the protection and the information,

It is relatively easy for the community (i.e. local government) to arrange to
provide the pertinent information neceded to support area-wide shelter systems,
This is relatively difficult for private organizations or individuals to do,

It is relatively difficult for local government to build physical protection
with its own resources (just the problem of financing an area~wide shelter system
is almost insoluble for most local governments*), For organizations and families
with adequate resources it is relatively easy in principle to build their own physi-
cal protection; admittedly such action is not easy in actual practice at this time,
Such individual action could be facilitated by the adoption of national shelter
standards for economically-priced family shelters, suitable for mass production and
instailation, with production and distribution subsidized by the Federal government
if necessary.

As previously mentioned, means adequate to the needs for preparing people to
operate and occupy shelters--as required for readiness--have not yet been utilized,
in most communities, Still much of this could be done individually by interested
organizations and families using only their own efforts. One way to further such
readiness would be to include suitable instructions with any private shelter instal-
lation, along with fact sheets about any community system for providing emergency
information.

CONCLUDE

In our present stage of developing civil defense, pos-
sible public/private combinations of capabilities should
not be neglected. Thus local government may well focus
some of its early efforts on an area-wide system for pro-
viding essential information in case of emergency--including
nuclear attack., Such information is necessary anyway for
public shelters, and until those shelters are provided in
adequate quantity would allow private organizations and
families to operate their own shelters effectively, Even
with sufficient public shelters, some organizations and
individuals may want to invest in their own special physical
protection for which essential information is necessary for
satisfactory operation and is most readily provided by total
community resources,

* Ernest C, Harvey, Financing a Nation-Wide Shelter Program, Stanford Re-
search Institute for the Office of Civil Defense, January 1965,
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13.

Composite Systems of Protection

One next takes the features and components of passive protection (previously
outlined in this chapter) and tries to put them together in the best way possible
for the civil defense of the community involved. This will rarely be a straight-
forward act. Perhaps the simplest situation would be a community with little or no
civil defense. There the aim should be to get the people to (1) realize the poten-
tial protection intrinsic to the existing physical facilities, and (2) develop a
desire for more and better civil defense, Neither of these aims is necessarily
easy to accomplish, and the procedures required may be far from trivial. At the
other end of the spectrum of possibilities might be the community which actually
decides to build an area-wide system of proper new shelters for everyone, Such a
commendable goal will take some considerable doing to reach, but, in addition, be-
cause the construction of such a system takes appreciable time, other existing pro-
tection should be considered for use in the interim, While building adequate shel-
ters we may yet have to seek protection in buried culverts, or water-filled ditches.
For we must use to the limit whatever protection we have at all times--including
the times when new shelter is abuilding. So in this case one may end up having to
develop 2 civil defense systems, one for interim use and one for eventual use,

The actual situation in real communities tends to be more complex than either
of these simplified examples, Determinations must be made of the available protec-
tion--and this will generally vary from PF Category 1 to PF Category 8, a range of
about 3 orders of magnitude, Arrangemcnts must be made and procedures must be
evolved for the proper use of that protection, Thousands of people must be informed
of their intended shelter or shielding, convinced of the value of protection them-
selves, and instructed in the proper preparations and emergency procedures, Sheer
numbers will confound the difficulties, And a variety of facilities, approaches
and practices may have to be included. Decisions will have to be made between
better protection farther away, and lesser protection that is closer. And a price
will have to be put on habitability. What is it worth to a given community to have
better living conditions in a facility to be occupied only in case of nuclear attack?
How do the local people evaluate better protection versus better living conditions,
where both cannot be had simultaneously (at least not until new shelters are built)?
Initial efforts may well be directed at providing some kind of shelter or shielding
for everyone, But no sooner is this done than considerstion must be given to pos-~
sible ways of improving that heterogeneous protection, especially where the ratio,
protection |, is low. Characteristically, the situation is ever-changing.

threat

As a consequence civil defense programs are rarely pure and unidirectional,
Rather do they tend to consist of different activities aimed at a variety of goals
often involving a large spread in quality, capabilities and understanding; they may
well be a hodgepodge, resulting from efforts to progress wherever progress is possible,
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Fur San Jose, it is certainly not our role to attempt to record what the civil
defcnse policy of the City has been in the past, nor tc suggest what that policy
should be in the future. But in order to carry out this outline of protection plan-
ning, some kind of guideline policy is needed to facilitate the selection of the
approaches to feature, So for illustrative purposes only, and to allow us to proceed,
the following will be used:

ASSUMED GUIDING POLICY: Increase and improve protection on a modest but worth-
while scale while gaining experience about best ways to
increase and improve protection on a large (communi ty-
wide) scale, while preparing for increased cmergency-
readiness, while preparing Leotter means to provide
mass readiness, while Studying how to build demands
for more and better civil defense,

The systems of protection which evolve in actual communities tend to be com-
posite~~tend to be a mishmash of the old and the new, the appropriate with the
inappropriate, the highly protective with the barely protective. In any case the
attempt should be made to provide in such systems of protection adequate coverage
of each of the three basic Program Objectives for Civil Defense--as previously dis-
Played on page 34 of this chapter--and repeated below:

1. PACILITIES
Physical Protection
Shelters
Shielding
Large Open Incombustible Areas
Support Systems
Communications
Warning
Radiological Defense (RADEF)
Emergency Direction and Control
2., READINESS
Operators
Occupants
3. ATTITUDE AND SUPPORT

Given a suitable guiding policy and an outline of the proper features to in-
clude, we can proceed to define Sspecific objectives for a particular composite
system of protection, This has been done in summary form on the following pages,
While that summary has becen made as gereral as possible, it was done with San Jose
in mind, and where specific conditions are implied or particular circumstances are
referenced, they are those of the City of San Jose,
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14, Specilic Objectives for Composite Systems of'Pxotectxgﬂ

In the following abstract we attempt to suggest specific objectives for a composite system for a Direct-Effects
Region (San Jose). While this cursory example is neither definitive nor comprehensive, we hope it will be illustrative,
On the left is the "regular” program. On the right is the sccompanying program for "increased emergency-readiness,”
according to the amount of time presu.ably remaining before nuclear attack might occur (see page 38).

FACILITIES
Physical Protection
Shelters--30 psi

Shelters--10 psi

Shelters--5 psi

Shelters--2 psi

Shelters~-1 psi

Shielding--5 psi

Shielding=--1 psi

Large Open Areas
{Schools and Parks)

Special Facilities

REGULAR PROGRAM

Build some new community blast shelters in open areas to get representative experience;
supplement where appropriate with prototype family shelters at Fire Statlons--inform
public of their options for protection,

Build some new limited-blast shelters in open areas to get representative experience;
supplement where appropriate with prototype family shelters at Fire Statiuns--inform
public of their options for protection,

Determine blast resistance of NFSS basement shelters suitable for upgrading against
fire. Plan their development., Raise blast resistance to 3 psi for valid/representa-
tive experience,

Upgrade as many basement shelters against mass fire and fumes as the budget will allow,

Continue Survey, Licensing, Marking and Stocking of large reinforced-concrete basements,
Add ventilation to some for experience., Organize to employ (and upgrade) home basements,

Design and lay out protective dry trenches (covered) for large open areas., Plan their
construction, execute contingency contracts for "crash” construction, Prepare sample
trenches, shored and covered, for experience--determine useful life, Prepare sample
buried culverts as permanent "trench shielding''--make some new, and some of old trenches,
Modify existing covered drainage facilities for use as shelter; build new drains as
shelter,

Explore possibilities of raising water level in creeks and rivers, perhaps in connection
with plans for their development for parks and recreation, and water conservation. Raise
water level where useful and feasible. Explore utility of swimming pools for shielding,

Identify and mark those useful for passive protection, Place signs in all shelters
showing nearest useful open areas and best routes there. Work out long range plan for
their development for civil defense (including trench and buried shelter construction),
Explore with owners of New Almaden Mines the feasibility of a joint developrment of the
mine tunnels as they are reopened, to make them suitable for permanent shelter,
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2 Hours

INCREASED EMERGENCY~READINESS PROGRAM

8 Hours 2 Days

1 Week

Until this kind-of protection is available for cveryone, occupy to maximum extent possible=2 x nominal capacity.

Until this (or better) protection is available for everyone, occupy to maximum extent possible=2 x

eesssnsen

csevevene

Take available supplies into any home basements
to be used for shelter-~-keep portable,

People planning to use unprepared drainage
facilities for shelter should prepare tood
& water, pocket rsdio, emergency lighting
and first aid in portable kit.

Assemble emergency supplies to
accompany water s